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This Request is submitted in response to the Final Rejection dated September 1 5, 2008 
and the Advisory Action dated January 6, 2009. 

This Request is filed with PTO/SB/33 i.e., Pre- Appeal Brief Request for Review and 
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REMARKS 



The claims are 6 to 1 1 with claims 10 and 1 1 being withdrawn from consideration. 
Accordingly, the claims under rejection are 6 to 9. 

The recited claims are directed to a single walled carbon nanohorn (SWNH) material 
having a lanthanide metal deposited thereon. 

Main claim 6 is directed to the above-described material and claim 7 is directed to such 
material with a specified amount of lanthanide deposited on the SWNH. Claims 8 and 9 recite 
specific lanthanides deposited on the SWNH. 

Claims 6 to 9 stand rejected under 35 U.S.C. § 103(a) as being unpatentable over 
Kawamura et al. (U.S. 6,706,431). 

This rejection is respectfully traversed. 

On page 3 of the Final Rejection, the Examiner states: 

Applicant has not addressed why it would not be obvious to 
provide nanohorns with a lanthanide attached similar to the 
fullerene with lanthanide, as disclosed by Applicant or why the 
lanthanide fullerene taught by the reference in contact with 
aggregates of nanohorns of Kawamura would not meet the claim 
limitations (emphasis added). 

In reply to the first point, as will be discussed below, different carbon allotropes often 
have different catalytic properties and there is no reason to expect that these allotropes would 
have similar catalytic properties. 

In reply to the second point, where is there any teaching in Kawamura et al. of lanthanide 
fullerenes in contact with aggregates of carbon nanohorns? 

On page 4 of the Final Rejection, the Examiner states: 

It would be obvious to provide a single walled nanohorn with 
Lanthanum in order to maximize catalytic effect of carbon 
material. The addition of Lanthanum to fullerenes and other family 
(members?) of carbon allows the composite to function as a 
hydrogen storage electrode (column 4, lines 50 to 60). Further, the 
lanthanide fullerene material has the advantage of being capable of 
functioning in extreme acidic conditions (column 4, lines 55 to 60). 
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In reply, the Examiner has provided no evidence that n all members" of the "family of 
carbon" function in the same way or have similar catalytic effects for Kawamura et al.'s purpose 
as a hydrogen storage electrode no less for appellant's purpose as a methane storage material. 

The present claims are directed to a single walled carbon nanohorn on which a lanthanide 
has been deposited. This material provides exceptional and unexpected methane adsorptivity. 

Applicants have found that the methane adsorptivity of such single walled carbon 
nanohorns (SWNH) increases remarkably by depositing a lanthanide metal thereon. See Figure 2 
of the present specification in this regard. 

Kawamura et al. in column 4, lines 15 to 20, relied on by the rejection, merely relates to 
carbon nanotubes or metal encapsulated fullerenes, as alternatives, to generate active hydrogen in 
a fuel cell system and not metal encapsulated carbon nanohorns. 

Assuming but not conceding that Kawamura et al. presents a prima facie case of 
obviousness, such is rebutted by the above-discussed unexpected methane adsorption capabilities 
of the presently claimed materials. 

The catalytic art is very unpredictable as will be demonstrated below and it is not 
apparent from Kawamura et al. whether lanthanide encapsulated, single walled carbon 
nanohorns, if produced, would function in the same way as carbon nanotubes or lanthanide 
encapsulated carbon nanotubes (the latter not even disclosed by Kawamura et al.). 

It is well known to the person skilled in the art that electronic properties of different 
carbon allotropes are often drastically different. More specifically, it is well known that the 
electronic properties of fullerenes are essentially different from those of carbon nanohorns. 

At the same time, the catalytic properties depend on the electronic properties i.e. the 
catalytic effects result from the changes in their electronic properties caused by lanthanide. 

As long as the electronic properties are different among different carbon allotropes, the 
changes in the electronic properties caused by lanthanide, which express the catalytic effects, are 
also essentially different. In other words, they are unpredictable. 
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Thus, the person skilled in the art would not expect that different carbon allotropes have 
similar catalytic properties. 

As objective evidence of such unpredictability, note, for example, that where a lanthanide 
metal (Eu) is disposed on activated carbon fiber (A 10) as opposed to carbon nanohorns, (see Fig. 
2 of the present specification)', the density of adsorbed methane is not increased . See page 8, 
lines 7 to 9 of the present specification in this regard. 

While it is denied that Kawamura et al. constitutes a prima facie case of obviousness in 
view of the unpredictability of catalytic activity as supported by the above experimental data, 
even if it did present a prima facie case of obviousness, it would be rebutted by the unexpectedly 
high methane adsorption properties of the presently claimed materials. 

Claim 7 is further unobvious since it recites amounts of lanthanide particularly effective 
for methane adsorption, (see page 5, lines 4 to 9 of the specification). This feature is not at all 
taught by Kawamura et al. who is concerned with hydrogen adsorption.. 

In this regard, it is well known that the methane adsorptivity of S WNH is much larger 
than its hydrogen adsorptivity. This fact implies that methane adsorption of S WNH is an 
essentially different phenomenon from hydrogen adsorption of S WNH. Thus, a person skilled in 
the art would have no reason to expect methane adsorptivity of lanthanide-deposited S WNH, 
even with the knowledge of hydrogen adsorptivity of lanthanide-deposited SWNH. 

Again, please note that Kawamura et al. does not even teach lanthanide deposited SWNH 
but only SWNH and lanthanide deposited fullerenes. 

For the foregoing reasons, it is apparent that the rejection on Kawamura et al. is untenable 
and should be withdrawn. 
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No further issues remaining, allowance of this application is respectfully requested 
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Sumio IIJIMA et al. 
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